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03-3661-0071 

081423 

21.000R 

wmm i 

1 

1 
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¥HB 2003-1 18582 ^- v I 1/ 

umm 1 1 

Iv-Ki, »-T*k«, ilTii, fi£te*£*TU S»-v-K**i^*< 
£:&Al<h, Rufc L< fiReOv»1**L^— ^fc-g-*, T*bJS*±4?$r < £Co& 

-g>vMiNi<7)v^"tL^— ^t, Al, Tiov^-ftt^— L < fiM^£^Or £ 

2 ] 

±SB»— v - KJf O§U?t5*0. 3nm^±10nmWTT^ * - <b t "f * ft *S 

1 ffi«<OfiB$tfB08K# o 

±|BHin->- KH<7)mi¥^0.3nmJ^±5nm^T-e^^ £ t ZfttiLt-fZHrtiOR 1 

[W«H] 

_hf£^-TttlSomJ5j& ? 5nmJ^±30nm^T"e*>* - <h £#ffc<b -f&lf 1 Sfi 
[If ^ 5 ] 

±IBS— K®t±^fc< t *>TiSr35at.XJ£IL±65at.*JJJlT, Al Sr35at.%JsJL±65 

o 

[If ^Jl 6 ] 

±ieH— v- K»t±4?fc< fcCrfc, Ti, TaW^-ftlfr— -fib L < (iM^r5r^ 
[W*^ 7 ] 

~ v- kb, m-Tmm, m~rmm, m&mzmL, mm~^~ vmacr, i> 

L < t±Crt«^7C^A : Ti, Mo, VfrbMtttiti&tt < t feltt^xSKr^OCr 
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mm. 2 0 0 3 - 1 1 8 5 8 2 ^- v : 2/ 

itmm 8 ] 

±|e^Zl Ki<7)If^0. 3nmW_h7. 5nmJ^T-C&& £ £#ffct ^ 

mum 9 1 

±|S^Zl -> - KJf <7)flII9^ ? 0. 3nmJ^±2. 5nmJ^T-e& £ .1 t h 1" £ fit 

1 0 ] 

±IfiH— v- K*f±^4 < t &Ti£35at.%^_t65at.%UT, AI £35at.%J£Lh65 
at.XJSLT-g-tri t SrlfftttSffl^S 7 ri»<b 9 WTft^Km<«SaiS§l^# 

o 

[fjf«l 11] 

±Kfl— v- K«f±^fc < £ 4>Crt, Ti, TaO^-Ttifr—JJ i> L < HmU*^ 
1 2 ] 

1 3 ] 

±SB£Zlv- KgOMJ¥^0.3nmJ^±10nmJ^TT^^> - <h £#Hfc£-f &ff*® 

1 2 safcofflt^ciaaaK'ftCo 

[lt*^ 1 4 ] 

±IE*Z1 y- KSO)g|l?^0.3nmJSL±5nmJSLTT**-2> d t Zft&t 1 

itmrn 1 5 ] 

±IE^— T^^MJ¥^5nmm±30nmJ^Tt?*^ - £ Sfc£ -f&m^m 1 2 



2003-3100345 



mm 2 0 0 3 - 1 1 8 5 8 2 ^- ->* : 3/ 

umm 1 6 ] 

±fBfiStt«*±«3»[0«ttt«CJ:or#jS$*L, ^ttiOWtttRu, Cr, Rh, 
Ir, Cu, *> L< ii^tL^^±^^^1-^^^6^^M144»^S^IStt^tLT 

[0 0 0 1 ] 

[0002] 

£ h ta • trt ? *#> fir v>£ 0 

[0 0 0 3] 



thliE# 2003-3100345 



f^m 2003-1 18582 



^-v: 4/ 



i>(D-ChZ> 0 Z\ <7)m&± # & li t'fk-M htaho Ku • vAT£>«iJ5e K & 

[0 0 0 4] 

[0 0 0 5] 

»«tt«fcT«»1M»±RuSr^LTR5fi«8ttWtCift^L"rv»4o fife*), ±® 

Br*t) < -T*Uf AFC^-e(±_LSi:T8^14^^S:5«146^^IS 

&LX\i->Z>iz*>, $mM%BrMZ±T(Dmiim<Dmfrt%2> 0 Ltztf^X, AFC 
^■efi^fg^feO^SrS^^/h^ < -f * < , Br*t£®?tT*§ 4 

[0 0 0 6] 

lictojjm-e&Zo mm%mmm-xmmhgmz*mi%L, ^o, isn^ 

SfclfiLtS-frSfcifrKU:, »tf bW^tt £ MM 1*1 K 3fi < $ -£ & £ t K M 

(#ff»2) (^Jf3) -C-fiTiAl^tlS 

[0 0 0 7] 

ffisE#2 003 - 3100345 



iff m 2 0 0 3 - 



118 5 8 2 



^-v: 5/ 



[0 0 0 8] 

Ml (3H (0014) ~4M (0021)) Cr^TifeJf / TiAlTHfe^l / Cr-Xv- KH 

/ NiPH /ISb^I««^?tit^4 0 Sfcfc, ^»J3 (5H(0036) 
) iZim&m / CoCrU / CrM^Pfl* / TiAlTJfeB / B2#j£v- KH / 

[0 0 0 9] 

TiAl, CrTa, AlTav- K»0±HRuAl v- KJf £7fM Lfc— V Kg 

, RuAlv- KJfO±J^tt4T«l*fc LTCrTi^T^^:$tLTv^ 0 
[0 0 10] 
MttfcfclK 1 3 

iff BB2001-56924-^&« (4M (0013) - (0016) ) 

n^mmt wooo/60583 urn 5~i3fi% U3) 

[#tt:fclR3] 

#M2001-143250 (5M(0041)) 
[#M4] 

US 2001/0018136 (3M(0027), Tablel) 
[0011] 

mwtm& L£nt-?h mm) 

iz, mm h n<r>WM\z X h IBiilf ¥k<0%\t £ Wi Ctzftiz j±, Ku • v/kTOH £70J^1 



tBSE# 2003-3100345 



#11 2 0 0 3 - 1 1 8 5 8 2 v : 6/ 

n^iih^ tmtm^fttzo k u • vat t±&— >- K^^i-tRuAi kioi 

fffc:3fi<|jfl?L, RuAlv- K«ff£4?fc< t & 12mJ£H±K"^* #5***4 - 1 rt ? 

1 : 1 & -g-fr £ K $: * mW^WMffm L < Jit^o tl^H^o tWS# 
S&£Lfco RuAlv- K®*JP<?FMi-4^i6Hf±, y 9 U ^"CtiS: 

[0012] 

[0013] 

[mm * * fc *> (D^m 

±m<DBMii, #N8tt36«_ti::fc— y- KB, ^Hv- Kl, ffS-TfliJl, £1 
[0 0 14] 

£ <d t # , i«Ji (iAFOtit tn:t«L<, - 4 1 tiRu, c 
r, Rh, Ir, Cu, i> L < li^*L^<^#-C«J& L, T*9&t£« fc±*M8te«*i& 

[0 0 15] 

M— v- KJifc LTfflv»&ft&&#**OChfcot±TiAl-e*& 0 Ti tAKD^tmit 
Zl:l<D&mt1-2>c\)i&, :w±CJMt^|Iy- KJiO@Sft14£MPi)-;2> 



tb!E# 2003-3100345 



mi 2 0 0 3 - 



118 5 8 2 



^-vl 7/ 



tbhtitzo TiAl<a&j££l:lj&><b*1-L£f£B (35at.%tl±65at.%J^T, Al£35at. 
%^_L65at.%WT) Kon-c&tfttHtTofcri*, *jfitoK & ^ >f *K i>miWto 
htitefr^fzo &±.<DZtfr<b, TiAl^r v- Kit Ltffli^i^Cli, i£% 
^cOi^in * #Jt LTTi £35at. %m_t65at. %&T, Al £35at. %JJl_L65at. %J^T £ 1~ 
ZZttmi L^o Ti^Aloa^^^fgffl^'b^^^ Ti&£ WiAl^ifi.^ 

x^m-h%t^^-fh, ffimmffimrktzztzfriL+z l< &v* 0 ;oific 

[0 0 1 6] 

ifc, H— v- KCIi^ft < &Crt, Ti, TaOv>-fti^— L < 
^mt&*Ri^Xi>&^o *#tfH3(iCrTi, CrTa, CrTiTa, ttf> na&illTC 

Jt£35at.%WJi70at.%J^Tt1-£-<hrt\ iWilcflSt-Si-y- KH^Kft 

[0 0 1 7] 

H- v- Kjpt LTB2MO|$ H H H f#^^W1-^>RuAl, & L < fiReAl£ffiv>& d 
^fi^trab^o Rut Al, RetAl<DK^fcli^i s tii>l:l<Vi&WX$>&c\ttffti 
L^o L^L, cn^<7)MJt£l:l^£#^51-1-^^ 

£|l=7C5$i<7>i£j!jn£ nTiig-e&&o *f&9m±±fc&j&j£7& s Ru£Al, & L < fiRet 
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^-v: 8/ 



ZtZ^mir&t, v- K«t±Ru*> L < (iReO^-ftl^— ;££35at.%J^_h65 
at.%JilT<bL, Al£35at.%W±65at.%J^T<!:1-£.I t »5 Lv> 0 .roMISH 

[0 0 18] 

o, |S H B H ^S^comP^^'b(100)^IS[S]tTv^^i:T-^)^o v- K 

0 , -e<7)7ta6H(i^Zlv- KJW9*J| < 0 , < t & lOnmJ^TT- 

<h Ltli, 0.3nm*?»"e»i*— v- K«OEIfiI1W1W* s ajSt CI fc*»e>, 0.3nm 
[0 0 19] 

a6U&RuAl^ReAl£|f< 1-£<j£^rt ? &l9, < £ & 10nm&T"e£> * - ?W2 
U\ RuAl^ReAl-eHJK^v^aSt LT, Sftt^7C3H'e**Ru, Ret, 
<Dk\frb%2>M&%ltt&r-$)2> Z\ tfimmtmmZft&o *§kWX*lt, RuAl^Re 
AlO*Zl">- K«OMJ¥^5nmmT (0. 3nmJSJL_b) tf^itt, K «fc & f2» 

[0 0 2 0] 

T*b«tiB2ffijgSrWr*CoAl, CoTi, NiAl, NiTi, Sfcfi, L21f#it^^ 

ai!iE#2 003-3100345 



mm 2003-118582 ^- v : 9/ 

i"-5)CoAlTi, NiAlTi<h1-^^i:^, «H^(7)ft^S^^^M > h (D-^'^ho 
RuAl, &&^(±ReAl7^&£f£z:->- Kii:iot, H-Ttti/I (100) /^fSSfc 
S£|n]1-&o f— v- KSKJ: oTl$ H e H c0 0^^^t:-S Hz: v- K 

iS^^v^#^^Jt-<T^-Tit!lii<7)^B a H 14tifS]±1-^o $<bK, fly- Kl^ 

^IJK L fc c *-T»« K IS a H B tt £tt ta v»ftJK fcfflLOxSISsin 

hW^m^\tZ\t, Co*4v>{±Ni*40at.%JsJL±60at.XJ£llT, A1&& <WiTi £40at 
.X^±60at.%JJJlTi:1-4^5?3& s **o I^lM3£JI1S££^&#*4-o^Kti, C 
o&&W±Ni£30at.%J^±60at.%mT, Al £20at. XJ^±30at. XJ£JIT, Ti&20at.% 
JSJLJt30at . XJAT t -T * #^ ? ab £ 0 ^tcH oM^±S SI EH 1*1 T £ n £ B2f#itX 
f±L21«iiri s $*i, &,fM4<9lg:T£ffi#s «8tt«OBBt'fb$^*llOMrtBB|nitt* s * 

[0 0 2 1 ] 

ii/^tt, «{: i^^toil^^ > i-t^So HziTJtii/iiifcfrg 

flcWi^fl-t LTti, CrTi, CrV, CrMo, CrW, hh v*(±£ *LfbOCr£-#OTCs!l 

IE^tL-C(±l:(*75 ? ^v^ 0 dOfci&KJi, fjlz: T*fcJB&&2JlE< L, 2nmUUilO 
nmJ^Tit^:t^tiL<, 2nmm_t5nmJ^T t - £ L^o 2n 

mJ: 0W<i"-&t, &¥&&l,z£zm&m<7>&faMWm£LX®tm*t-r, 10nm£ 
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^-v: 10/ 



[0 0 2 2] 

- K*£Cr, £ L < »±CrfcfltJSx*^A '. Ti, Mo, Wri^jglftifc^fc < £ & iff 
<7)xl^ttfCr^ttML, TiJk/f £^&< &Co&&^(iNitf>v>T*i7fr* 
— Al, TiOv^-TtL^-^^ L<(±M^«r-&tf«i£t LT^Ha-ei^o 
[0 0 2 3] 

fflv^ 0 Cr^Ofll^TC^tt^^'Oiasfe^^r^i), IMtc^A : Ti, Mo, w#> 
§|)?£7.5nmJ^Tt1-£ - t W£ Lv> 0 2. 5nmJ^T t - t fr, tfcJfc 

MZWz-mVfs 4 x*i&mi-2>±.'em~tti lv> 0 z\<d£ 9 &te»!£T-«> (100) 

[0 0 2 4] 

JsJL±, «BJco^-v- K®, £-y- KB, ^-TttlS, irTli<7)lft 
fflWS, #l«i:iUifl(:^Lto iStt*0»^t±AFCiR#:-eab*ii: 

[0 0 2 5] 

«gt£Ji *AFCM#<^flf t •f*Wi'k<om z-kizTF+o ±mm^m t -rwomm 

• tKD— g|5£T«14Jf ?>Bs2 • t2T*^ >-fc;i/ L, Mffci: LTOBr • tfc/hS < 
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^-v: 11/ 



1" 2> tz tb X 1 * o T«14J1 ?>Co«|£ Zi&<1r2>t, Bs2j&*/h £ < & «9 

14/f<7>JglJ¥£J? <-T&^, &&m& (Hx) **/]>£<£»>, iSB B B *i^IE^I:t"o^ 

^ 19 $f 5 l < & Jt<Dtzib, Tmmm <7)Comm *±70at . %m± tt^ct 

JU>o T«l^^)ItelHtli, Cr, Pt, C, B, Si, Ta, Ti, Nbfc^ 
^t^Mitt^it^i Lv> 0 ±g|5H4Ii:riLt(i, HR&KtiMK 

a>fB»£ffi-9 fc, ^& < ^ ^15at.%JiJl±25at.%J^T<^Crt, 4at. 
%J^±23at.%J^T<7>Pt£^tr C t^m^sMt/, <&y >f Mt-th ±"Cifri L 
SfcK, C, B, Si, Ta, Ti, Nb^^31(f flititm^ti < £ & lH£0. 5at. % 

m±i2at.xjjJLT-g-tfi trf, i&y^x, fro, m%mt>*nm.irz>±^i£t£L^ 

o C, B, Si, Ta(«14M^^i3V^TCrO^ B H H *i#^^W^^3i$-ti-^?* 

%ztf$>*)ft* fiSttlBI^Ort, < t <>Cot±54at.XJJIL±'T?**^3l* t * 

£ o CosUKri ? 54at . %&T * * t SSIIfSofT^ L < , *Jf fM* *b iiftT 

[0 0 2 6] 

#f&?B OflMfrl , K tt^OSWe^TtAPCJftfr S:3cfi. L tz i> <DX$> 

Z>o ±Mtti tT«4l ^ril t LTIi, Ru, Cr 

, Rh, Ir, Cu, i> L< tec\tLh<D^&frhtzhm^t-?Z>Zttf&<%\h1XX^ 

[0 0 2 7] 

&Ru, Cr, Rh, Ir, Cu, & L < itZtlb<D<&£frb %&ftftt LX i> 

Wi, HrT«k*^v^tL^>Cr^#, fi£5fcj&*<b «t <&^ftTv^#N&ttCoCr^ 
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^-v: 12/ 



[0 0 2 8] 

imam i ) 

Itfcfrofco ii^^L/iffirtflB^IEIiaiSE#Ollf®iaS:BI2U^-ro BWrittt 
[0 0 2 91 

^@65mm^<7)^*^^^«10±t;, Ti-52at. %Alri><b v- K/lll£30nm 

#fitt^»CJ:*#r:v- Kil2^30nmML^o f£— v- K/pl2<£>±H(±Cr-20a 
t.XMo^«b^*^Ti&ei4*5nm^Lfco £<b^-l<7>_t^, Co-19at. %Cr-8at. 
%Ptri»££&Tg|$Ste®15&7£jj£U Ru*IMl6£0.6nnriiJSffML, Mv>TCo-l 
Sat . %Cr-13at . %Pt-8at . %Bfr h & & JiMteJf 17 * 15. 5nm^iS L , ft^ KMM * 
L feC«SIBI18*3. Sxwfofc L fco 
[0 0 3 0] 

KJf 12tf>*hH-fc LT, Co-25at.XAl-25at.%Ti, Co-25at. %Al-25at. %Nb 
, Co-25at.XAl-25at.XZr, Co-25at. %Al-25at. XTa, Ni-25at.%A1-25at.XTi, Ni-2 
5at.XAl-25at.XNb, Ni-25at.%A1-25at.XZr, Ni-25at. %Al-25at. %Ta, Ru-50at.XA 

^K|6H40^bSrHI3tc^^- 0 C<7>EJ^*b91£>7&>& £ 9 K, ffcHv- KJfl2HRu- 

<7)ffirtE[fi]ttOTt-$>^ C flfc«ttiR--CttCoCrPtB(ll.0)7& s fltS-C 

Ru-50at.XAHlJt^^> «h KlpJtt^S^T^v^ 

[0 0 3 1 ] 

Ru-50at.XAl(i-?-tie#c7)(i00), (200) Utt/r^TO "C* •) , 1S*i^lS H H H 14£;pr 
Lti/^tfi^o l33-C*±^$**»o^35* f m~iy- VM12L LTRe-50at. %A1 
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^-v: 13/ 



Zm^tzm'£Ki>, Ru-50at.%Al<hIWJ«^IS*^#'btt/j (R/W#14^^T^1-) 
o flfcO*t#-Cii^lt*#r">- K*12«)|Bl«fe-^3&*l6©"T?#r, 

^V^«»:#x.^>tL^> 0 itifclBJfllfeilMftli, Co-50at.%Ti, Co-50at.%Al, Ni-50a 
t.XTi, Ni-50at.%Al, Fe-50at.%Ti, Fe-50at.%Al, Fe-50at.%V, Mn-50at.%V£ffi 
^fzm&bZis'&btifzo -fftfrib, Ru-50at.%Al<!:Re-50at.%AlW(i^t4^^: 

[0 0 3 2] 

vox*)*), B2m?&, &£v>m.2i#££wi-&*><7>-^&£o m^^m^m^L 

fzife^k, Alti&&Z^&ZtXB2m&t%Z>jtmii, Vlimx^ (Fe, Co, Ni, 
Ru, Rh, Pd, 0s, Ir, Pt) tReXh%> 0 kUt^jtmxmccm^k ^ «9 
, RutRel±mfcKmxi$&l<Zhcpm&£^t&mx$>Z>o CotNi &^Jt ^<fc o 

Xit, Ru, Re, Osfztftfi^i&mmmzilz^Xhcm&tztfZW'O 9 &o fee (Al) 
thep (Ru, Re, 0s) 0^^^"b^^,B2«3STO^fflv^ci#^tl, *£ B H B 14^ffi 

^^tc^-C*)^, XH^^HiS^^v^t^^^ft^i: L^^o/co Ru 
tReiim^^r^fi2334 0 C, 3186°C<hiS<, Z\<DZ\ t &Ma H H tt^i^S LT v>£ 

fc*f*l-£#x.Tv>*o J3l±«ifi^f>, Alt, Ru&&v^iR e ^&£^fitt£ 
[0 0 3 3] 

u-50at.%Ai^fflv\ m—is- vmn<DW®-z$£z-&mi*ft<>fzo m— >- ks 

lit LTCr-35at.%Ti-10at.%Ta, Cr-40at. %Ti-5at. %Ta, Ti-52at.%Al, Ti-50at. 
%Al-5at.%B£ffiv>£i#^<7M£?g|2j (He) , Ku • vAT, S/N£H4^-To "T% 
S/N(±377kFCI<7)<f-^^fS$lL, f<7) t § <7>#£tb;fj £ y >f X (y^f A^y^fX 

tfltfty >rx y>rx) -e#jo£&<7>-e&& 0 i¥^ >^&£i97o*- 

# tr y b nk±<Dumms. * mn-f &tz#>iz t± , s^#i4±i9dBj^±os/N^s 
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^-v: 14/ 



tzti&o tfz, mm.ri x?mwtLx?mm*vkW'fz>fztt>i,zii, ku-vat 

[0 0 3 4] 

miKTFlTTfeMfrh, CrTiTaM, TiA\&X<Dm^&&Z>l) t , ^rf^m^m^ 
<D*X (i«<?)f» KM^liZX&mt&tA, £M£> hK^o S/N \Z m L T (4 1" 
-<T<7)M^tt«^it7t:LTV^ 0 L^L, Ku • vAT^tt^P^I-Zz^fi, 
CrTiTa^f#^fiRuAl|jl:iv- K®ff£20nmJil_t, TiAl^<0*#^(ii2. 5nmJil 
±«hi-^'J>:^75^^^ t^^^ofco C^T'fi, H— v- K®ll£ LTCrTiTa, 
TiAl<7)^^— $|<h LXTjiLfztf, CrTi, CrTa^ffiv^T & h ti, 

S/Ni:Ku • vATOfltfiCrTiTa^^<ia^'fil'C-^)o^o L^L, Cr, NiTa, Ta, CoC 
rZr, NiCrZr£tjl-v- YM t LX m^tzm^iZii, S/N^ L < < , ffiL< 

<m±itlXLtd t^x.hti&o &±£*), >- KSllfc LT(i, Cr£, 
Ti, Tacov^-ftt^-^-^ L < £ /cf±TiAl^(7)^#i: "f £<JZ^ 

[0 0 3 5] 

RuAl RuAl<7)fi|- v- Kill20Mi¥<l:^^I^M^^P^/i^^llI5H^-to 
H— v- K)lllH30niii<7)Ti-50at.%Al-5at.%B H~v- K^12H(iRu-50 

at.%Al£ffiv^ G ^-tt^<7)#it(i[ll2i ra+i-e-^^o ^7 0i£$ti|(iifi§l??£ 
K£ffiv\ h 7 f ^[o]<7):ft£0. l ( «mm_hH^7^oTS^m^76 ? 80%m_L^ 

*-C** 0 RuAlOMi¥<7)^iP^#v\ ^Rg^iiJfjn-r^Clt^^^o 

tf>Kt±RuAltf>#z:v- K®12OMI¥^10nmJ^T^t" ^>'^^*)^o H— v 

X%2>tz*b, RuAl<7>flgJ?f±5nmJ^T (0.3nmJ^±) t~f&z\tff£ iQffi-f. Lv^ 0 % 
Iv- K)gl2t LTRe-50at.%Al^fflv^/zi#^-t;^[5j#^|g^:^#fbtL, MJ^fil 

[0 0 3 6] 



miiEJtf 2 003-3100345 



#H 2003-1 18582 



^-v: 15/ 



it:, Ru*Re&3m^-&m%*mx~$>2>t:£>, «#«>JMi£T»7*±-C& , £ 
t, ^<7)ft^'9^^fffi^^fl-^'b^^0--T%iil3*I5tt^-t^^ftL^o S 

i-2>£mmft&y>it l^w, mmzm< Lr^^mmmx^^tz^utiL 

tzZ\tX&Z> 0 

[0 0 3 7] 

H— -fifoMt LTCo-50at.%Ti, Co-25at. %Al-25at. %Ti, Ni-25at. %Al-25at. %T 
i, Co-25at.%Al-25at.%Ta, Ni-25at. %Al-25at. %Ta£ffl v^-i#^<7)Hc, Ku • vAT 
, S/N£®6tC7F-r o ZZ\^l±, T*/U?^30nmtCH^L, i-y- KiCli 
30nmCDTiAl£fflv>, RuAl^Zlv- Ym^WM^it^^tzo ttz, it^f?!! <!: L T 
, ^-T^e^I^lt-r^RuAl^z: v- KJg£J?< L/:i^f-^ ^^"T (HI* 
x£\]<Dtf?y) o itWUO^^t^-efi, RuAl^Hv- KJ1J¥£12. 5nmW± <b L 
&tt*U£\ Ku-vAT, S/N^jH/^-e^-Cv^^v^ L^L, 0— T:HkJI13£CoTi, C 
oAlTi, NiAlTi<h LfziM^zit, RuAlS— v- KJBl2?>JgSl?&3£ < LT &Ku • vA 
T, SAHOjtmZmtzLT^&Zt&frfr&o — CoAlTa, NiAlTa^— TAb«li 
, Ku • v/kTOft^| f±iitf£1"ri ? , S/NOtttH^jPtfcL-Cv^^o 
[0 0 3 8] 

KJf 120|RffKlHU l¥$^±Pl(i«mt hO®^<b«lJK$tL 
, 10iw&Tt-?Z><&m&$>2> 0 J: i9S* L< it5iml^Ttir^Z\tmti L^ G 

«Lf:M^^it LT^1-^>«Pl*P^/it-^, 0.3nmJA_t(i# 
ST^o^o U:#ot, |r Kl^Iil (±0. 3nmJ^_tl0nmmT, «fc»)$f£ 
L < {i0.3nm^±5nmJ^T^-t^^^^ o 
[0 0 3 9] 

«0J^^#O|g B B H @Slfi]14^P-<7t:IS^^IlI7H^-ro ^-T%8l3^CoTi, C 

mSE# 2003-3100345 
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^-v: 16/ 



oAlTi, NiAlTih LfzU.®-r*l±m— Tttl^^(lOO), (200)01^^-^^^* 
0, «814«O(ll.0)56«a&<E|plLr^4 o CoAlTafi^-TWi^dOO) (200), ft 
ttJi tf> (11. OfcitS-C CoTi, CoAITi, NiAITi Hit^& <h ^JS^v> 0 Ni 

AiTat±Mi4e^^b#^«i7& ? Sii:t-@e(S]t-rv^ 0 ztib<Dm\art±<Dm^i)m7 

[0 0 4 0] 

Zh\Z, ±.Umfcm$LKi5\<*X, RuAl^Zlv- KHl2<7)J¥$^5nmUia^L, 

-r^"C70J2JL±"C* 0 , tti^i/:Uv^ 0 — ^, S/NKWL-C»±, Co-50at.%Ti 
, Co-50at.%Al, Co-25at.%Al-25at.%Ti, Ni-50at.%Ti, Ni-50at.%Al, Ni-25at.% 
Al-25at.%Ti<t Lfc^l-fift&SriKfc-rri*, - tL^<7)$t#<OS/N(±ft1i^?tS|^ 

[0 0 4 1] 

[^1] 



*1 





S/N [dB] 


mm. 


CoTi50 


19.23 


o 


CoAI50 


19.38 


o 


CoAI25Ti25 


20.06 


o 


NiTi50 


19.19 


o 


NiAI50 


19.03 


o 


NiAI25Ti25 


20.09 


o 


CoAI25Zr25 


5.28 


X 


CoAI25Nb25 


13.82 


X 


CoAI25Ta25 


18.04 


X 


NiAI25Zr25 


5.89 


X 


NiAI25Nb25 


14.72 


X 


NiAI25Ta25 


6.48 


X 


FeAI50 


17.41 


X 


FeTi50 


17.98 


X 


FeV50 


14.66 


X 


MnV50 


4.32 


X 



fctifE# 2003-3100345 
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: 17/ 



vx±.<oi&jkfrb, m-rmmmzm^z ^ zmm, B2«it^L2i« 
j§ * & &m mitizm -e & k \mx & v *t v ^ t> it -c a * < , *> %> 

ntzUrX*$>2>Z\ttft>fr2> 0 '>t£ < t i>Co£>2>^lZm(D^-ftifr— lit, Al, Ti 
<D^-f tifr— Jji> L < liMJ5%1^£-tttz ^(DX'Jb&'&Wfflb&o CotNitihcpfl} 
itfcJRl? 9 AlfcTit±fcc«S«:fl!l»)9&*tfl--e*&o »-T*bSl 

30T^BEfi$tL7tHrv- KJSl2lc«toT, jfg B B H tf>t>&M7Wb ti, Zb\zfe 
$LfflSftMtf8ktbb*itzi§i&Kl±, Z(D£o &#&<7>m&1ttz£ 2> fjlZlTJtilJf 14(i 

[0 0 4 2] 

^2t±SfZlv- K«12fc LT, RuAlOftM URe-50at.%Al ZM^tzm^ 

tmULfZo 

[0 0 4 3] 

[^2] 



^2 





S/N [dB] 


m& 


CoTi50 


19.71 


o 


CoAI50 


19.42 


o 


CoAI25Ti25 


20.37 


o 


NiTiSO 


19.44 


o 


NiAI50 


19.36 


o 


NiAI25Ti25 


20.21 


o 



(i30nm<7)Cr-35at.%Ti-10at.%Ta, &~ v- KJpl2f±5nmORu-50at.%Al, 0— 
Jfl3^(±Co-25at.%Al-25at.%Ti£ffl^-C, f <Olf t*-5 0 jgg 

m£5rw3k : Mt'f2> t, Ku • vATrt ? 70£TIU <9 , ffiU^v^HWo — 
J?v^t±40nmt?*Ku • vAT«h S/NOtt^^P^ LT If < ~t & Kt£v> 

ytJ!E# 2003-3100345 
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^-v: 18/ 



o 

m<f<Dij'y^^mO±K, Cr-35at. %Ti-10at. %Ta^ h & £ ^— v- KJill£J&jp 

K^12<7)_HC(iCo-25at.%Al-25at.%Ti ^ 6 & & til— T*fe/f 13£30nm, Cr-20at.% 
Mo^^^^SZlTitfeei4^5nm<7)j¥^"eM^:ff^L/zo £ h K CI <7)±H, Co-14at 
. %Cr-4at . %Pt ^ <b & & T^ifS141 15 £ W L , Ru4> MS 16 £ 0. 6nntflJt L , 
^ TCo-18at . %Cr-14at . %Pt-8at . %Bfr hteh ±MW8tM 17 * 15. 5nmffM L , ft 
m~W.m*^ LtzCffi&miSi:3. 5nm?fcJ& Lfc„ 
[0 0 4 4] 

7 > 7 - 4- @te L T & ^ t v- KJf <£>§|J? Cio T5IJ 

7>7V)/*7-£2. 18kWlw@5El-& t, fg— v- F/fJW30nm<O § tC300°C, 5 
nmOt #^(±440 < Ct&& 0 
[0 0 4 5] 

U9(iCrTiTa^— v- KJiOJUff t £<£>Hc, , Ku • v/kT, S/NO^t£ 

fc1~ 0 CrTiTa^ ? J¥v^ (ifiJKj&H&v*) t § KJ±S/Nj&«Kv>J&* f *t<LT^< (jSjg 
£i^<LTV><) tS/Nri^S£«9, 5nm^ft«Oi£Hl*J <b «- i:7fr ? fc>7&»&o 

[0 0 4 6] 



tB!E#2 003-3100345 



mm 2003-1 18582 



^-v: 19/ 





S/N [dB] 




Cr 


19.48 


o 


CrTi20 


19.69 


o 


CrMo20 


19.09 


o 


CrW20 


19.13 


o 


CrV20 


17.14 


X 


CrNb20 


10.76 


X 



Zttii, CrlZit^Xbccm&Z^1r&&mCr&ik*m^*tz&W:^frZ>o CrTiTa 
v- F®OMl¥ii5nm<!: L, v- KJf ff£5nmt L/io Cr^i<7)^f4--Cfi 
, CrTi, CrMo, CrW£fflv^<b, f->"7°W— h^^ricj; o*C, mtifzSAiZ^iir Z> 
mmmm.T [5] DCr^-C * CrV^CrNb-Cfi-r > -f V - h stj^^l 

m X tffrfrho WZ\t®&<omK\t, CrNb-C{if£ B B at4/«^ C «h # 
WMt^z_X^2> 0 
[0 0 4 7] 

:<DiH't>7'i/-f *M^s§if -c # a , k® wig tcwr* Ifcft 

S/N^ L < ^.V^ 0 0nm^Mx.T0. 3nm^iM-e(±|§ B a H *i«ilffli- ?t, Ku • v/kTri s 
/h$<4»)fr*o — 7. 5nm£® x. £ t m&mi'ti&tAt L TS/N^ftf & o 
ft® * Mil <7)|eH(±0. 3nro Jil±7 . 5nmJ^ TT**4 0 
[0 0 4 8] 

*^»!J^#C&^T£, S&-v-K«, *-->-K9, 
[0 0 4 9] 

tbliEiff 2003-3100345 
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^-v: 20/ 



£fflv\ m— TilliUCfi^^ < h &Co£>£vM±Ni<D^-ftL^— ^<h, Al, Ti^v^ 
-f^-^ L< (±^^^i*/:Mt1M$ti^ 0 S^K, 0-v-K®£ 
Cr, i> L < (iCrUtl&TClf^A : Ti, Mo, Wj&> < t &lM07C*£ 

[0 0 5 0J 

[HI] 
[12] 
[03] 

mmm i ^ n - > - k® «t & i£ b b h aeisui * jttfc l £ m -e * & 0 

[EI 4] 

^WUlO^-v- Vm<OU^(0^iZ i^Hc, Ku-vAT, S/NSrJtKLfcglt? 
^> -i> o 

[HI 5] 
[IH6] 

^JfeMlO^— T*fe®<W*l-Oj8v>K «t &Hc, Ku-vAT, S/N£JfcE£L£H|-e& 
[0 7] 
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^-v: 21/E 



[H 8] 

^»J1^H— TttllffOitv^Ci^Hc, Ku-vAT, S/N£Jt$eL£m-e&£o 
[H9] 

H«U20ffl— v - KJiffOat^tC «fc&Hc, Ku-vAT, S/N£Jt$c L^0T*« 



[0 10] 
[mil] 

[ff#<7)M^] 

io-mm, li-n-v- vm, i2-#-->- k«, i3-»— t»«, i4-irr 



ttiSEilt 2003-3100345 
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1/ 



mi 



10 
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[12] 



m 2 



2003-118582 



3/ 



[0 3] 



1.0E+O4 
9.0E+03 
8.0E+03 
1 7.0E+O3 

4 

.CO. 

^ 6.0E+03 



c 5.0E+03 » 



5 4.0E+03 



3.0E+03 
2.0E+03 
1.0E+03 
O.OE+00 



RuAI(100) 



RuAI(200) 

CoCrPtB(IO.O) 

CoCrPtB(00.2) H CoCrPtB(11.0) 



20 30 40 50 60 70 

Diffraction angle 2theta [deg.] 



80 




RuAISO 
NiAI25Ta25 
NiAI25Zf25 
j NiAJ25Nb25 
\ ISBAI25T125 

CoA125Ta25 
CoAI252f25 
CoAI25Nb25 
CoAI257i25 



90 
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[EI5] 




RuAl thickness [nm] 



tUIE#2 003-3100345 



#J§LI 2003-1 18582 



^ — v 



6/ 



[06] 



H6 




RuAI/TiAi 

CDTi/RuAI/TiAi 

CoAITi/RuAl/TiAl 

NiAfTl/RuAI/TlA! 

CoAJTa/RuAI/TiAJ 

NiAfTa/RuAI/TiAl 



0 2 4 6 8 10 12 14 16 18 20 



RuAl thickness [nm] 
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* 

[m 7 ] 
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7/ 
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r 

[08] 
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8/ 
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# 

im9] 
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9/ 
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^-v: 10/ 
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[mil] 
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^-v: n/E 



mi 1 
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^- v : i/E 



mm 

*-'>-K«, ^-TUke, &-TtfiS, «8tt»* s 0^«$*L^ffirtiSfCSE^ 

fc, Al, TiOi/»1**Lj&*— L< t±W^4r-^i-fr^:*j-fl--e#JS$^-6o 
llv- K«£Cr, L < tiCrfc#Jfix5R»A : Ti, Mo, Wri^jitf *Lfc4?fe < t 

mmm] m 1 
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r 
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